We report our experiences with 283 reconstructions of pharyngoesophageal defects after adequate extirpation of hypopharyngeal cancer that have been ac complished in the past 17 years through 1970 to 1986 using various kinds of pedicled flaps such as Bakamjian's DP skin flap, slit technique of DP skin flap, pectoralis major and latissimus dorsi myocutaneous flaps, skin-grafted pectoralis major muscle flap and gastric or colic pull-ups. We conclude that each flap has its own merits and demerits and any one of these flaps cannot totally replace the others and that we must be familiar with characteristics of these flap tech niques including free flap transfer to be able to indicate the best selection of reconstructive technique for every patient with different situations and, then, to obtain optimal result.
or chemotherapy alone may not be capable of curing hypopharyngeal cancer regardless of its stage or the site of origin in the hypopharyngeal cavity, and the surgical treatment must be considered.
In many patients with hypopharyngeal cancer , it often invades into the larynx and the cervical esophagus, and the radical surgery such as a total laryngopharyngectomy is the treatment of choice with a combined use of induction chemotherapy and post operative radiotherapy.
Only in certain carefully selected cases, where the tumor is localized within the pyriform sinus or in the posterior wall, the conservative surgery such as a partial hypopharyngectomy can be successful without sacrificing laryngeal functions as one of the authors has reported in a literature.7
Reconstructive surgery for the defect after radical or partial excisions of the hypopharyngeal cavity is, then, one of the most important factors in the treatment of hypopharyngeal cancer. There have been reported many kinds of techniques for pri mary reconstruction of the defect, and they can be classified into two major groups, pedicled flaps8-16 and free flaps. [17] [18] In the past 17 years, we have experienced more than 280 reconstructions of the hypopharyngeal defect utilizing pedicled flaps. They include a two-stage procedure with the deltopectoral (DP) skin flap, a one-stage reconstruction with the pectoralis major myocutaneous (PMMC) flap, the latissimus dorsi myocutaneous (LDMC) flap or the skin grafted pectoralis major (SG-PM) muscle flap, and a total replacement of the pharyngoesophagus with the stomach or a vascularized segment of colon. Each technique has its own merit and demerit from both clinical and fundamental standpoints of view, and it is not always an easy task for us surgeons to determine an appropriate reconstructive technique considering many factors such as the versatility of the flap, technical ease, the incidence of mucocutaneous salivary fistula, a combina tion with adjuvant chemoradiotherapy, a total term of hospitalization, functional result, cosmetic aspect, and so on.
The purpose of this paper is to report our experiences with the use of these pedicled flaps for reconstructions of pharyngoesophageal cavity and to indicate the best selection in every patient with different situations.
Various flaps in reconstructions of pharyngoesophageal cavity
In the past 17 years through 1970 to 1986, a total of 283 patients with hypo pharyngeal cancer were treated by the author (s) in the Keio University Hospital and its branch hospitals.
Two hundreds and twelve patients had T3 or T4 lesions, and a total laryngo pharyngectomy in continuity with radical neck dissection was the operation of choice.
In the other 28 patients with T, or T2 lesions, a partial hypopharyngectomy was done without sacrificing the laryngeal functions. In 43 patients, the mucocutaneous salivary 
Deltopectoral Skin Flap
Bakamjian8 in 1965 popularized the DP skin flap as a pedicled anterior chest flap .
The blood supply for the flap comes from the first three or four perforators of the internal mammary artery and is axial in distribution. The flap can be elevated in an undelayed fashion and rotated safely over the clavicle and into the neck, providing a A longitudinal slit for about 3.5cm can be placed in the center and near to the base of the DP skin flap. This incision can be made without risk for disruption of the axial vessels, since they also run along the intercostal spaces parallel to the original design incisions. The incision provides an appropriate hole at the base of the flap with which the esophageal stump is to be anastomosed end to side without undesirable three point junction (Figs. 1-4). We introduced this slit technique of the DP skin flap in 1979 and realized that it is satisfactory even for heavily irradiated patient. We success fully utilized this technique in 21 consecutive cases and encountered the salivary fistula in only 2 (9.5%) among these 21 heavily irradiated patients. These results indicate that the slit technique seems most likely a viable alternative to original Bakamjian's tech nique. Though it is imperative that adjuvant chemoradiotherapy not be delayed because of staged procedures, it probably does not represent a substantial drawback for the use of this technique in already and heavily irradiated patient.
Myocutaneous Flap
Both pectoralis major and latissimus dorsi myocutaneous flaps are now available for the reconstruction of pharyngoesophageal defect. The PMMC flap is much popular Fig . 15 Barium study shows well recon structed cervical esophagus. Stenosis at junction to esophagus that is ascribable to salivary fistula was observed in not a few patients with previous heavy radiotherapy. Fig. 18 Entire chest skin including breast is elevated, and entire pectoralis major muscle is revealed. Fig. 19 Split-thickness piece of skin is grafted onto pectoralis major muscle. Fig . 21 Three to four weeks later at de finitive surgery, take of grafted skin is confirmed through window. 
Gastric or Colic Pull-ups
It is well known that hypopharyngeal cancer may be accompanied by skip lesions or second primary in the lower esophagus .19 Fiberscopic examination for 170 patients with hypopharyngeal cancer revealed them in not a few cases as demonstrated in Table   3 . In case that the tumor localizes within the level of C7 , the skip lesion was encoun tered in only 1.4%. On the contrary , when the tumor invades downward beyond the level of C7, the incidence of the skip lesion was as high as 22 .2%. These results indi cate that a total esophagectomy is advisable for the patients with tumor extending beyond the level of C7, and the reconstruction using gastric or colic pull-ups is abso lutely indicated.
Comment
Local recurrence, mainly due to incomplete removal of undetectable invasion deep in submucosal layer, plays a part in the poor prognosis of hypopharyngeal cancer.19
Therefore, a radical surgery such as a laryngopharyngectomy is the procedure of choice in advanced cases, and the circumferential reconstruction of the competent gullet offers another difficult task for the surgeon.
Bakamjian's staged technique using the DP skin flap had been adopted by many surgeons. However, it requires two stages and takes weeks to months to complete.
Moreover, a previously irradiated bed apparently enhances the possibility of minor flap necrosis and troublesome mucocutaneous salivary fistula, which is often seen at the junction to the esophageal stump and requires additional months for completion of closure.20-22 These factors preclude meaningful postoperative chemoardiotherapy and offer serious problems in the total planning of hypopharyngeal cancer treatment.
A one-stage procedure using the PMMC or LDMC flaps has, then, apparently advantages over the Bakamjian's technique, and it has become one of the most depend able options for male patients. By several technical improvements described in this paper, reconstructions using it were successfully accomplished in patients who had not been irradiatd or been irradiated with less than 46 Gy as a planned preoperative chemoaadiotherapy.
However, a relatively high incidence of salivary fistula limits the use of this technique in patients who have received radiotherapy with more than 60 Gy, since the functional results depend highly on the presence of salivary fistula and sub sequent strictures. A small salivary fistula may close spontaneously without need for revision surgery, but it takes additional weeks to complete this process and it is highly likely to leave a fibrotic stenosis. It is noteworthy that most of salivary fistulas observed in heavily irradiated patients in our series did not close spontaneously and finally needed a revision surgery using the other technique such as, for example, a slit technique of the DP skin flap.
Another limitation for the use of these myocutaneous flaps is the thickness of the there is also a relatively high incidence of salivary fistula when it is used in heavily irradiated patients and the functional results are not always satisfactory.
A slit technique of the DP skin flap, on the contrary, may be the best selection for a primary reconstruction in heavily irradiated patients, showing an acceptable functional result that is ascribable to very low incidence of salivary fistula. Though this technique is a staged procedure and takes several weeks to complete, it can not be a substantial drawback for its use, because an early onset of postoperative radio therapy is unnecessary for these already irradiated patients.
There is not much question that these pedicled flaps represent innovative and positive contributions to the field of pharyngoesophageal reconstructive surgery. But it is important to realize that each flap has its own limitations and should not totally replace the other flaps and that free flap transfer such as a segment of jejunum or forearm free flap will continue to make it an important reconstructive technique in certain types of situations, though a certain level of technical expertise is required.
We would be well advised to become conversant with all these pedicled and free flaps to provide each patient with an optimal care.
Conclusion
We reported our experiences with the use of several kinds of pedicled flaps in primary reconstruction of pharyngoesophageal defect resulted from curative extirpation of hypopharyngeal cancer.
We should realize that each flap has its own merits and demeritis and that any fl ap can not totally replace the others.
We emphasized that every surgeon should be well acquainted with all flap techniques including free flap transfer to be capable of providing an optimal care for every patient with different situations.
